Enzymatic activation and binding of adriamycin to nuclear DNA.
Rat liver microsomal activation of the anthracycline antitumor drug, Adriamycin, in the presence of reduced pyridine nucleotide under anaerobic conditions produces reactive species that bind covalently to cellular macromolecules including DNA. Since the nuclear membrane contains enzymes capable of activating Adriamycin, we have examined activation of Adriamycin by isolated nuclei. The anaerobic incubation of Adriamycin with rat hepatic nuclei resulted in the formation of the Adriamycin semiquinone free radical. Moreover, this activation resulted in the covalent binding of Adriamycin to nuclear DNA. The binding of Adriamycin to DNA was reduced pyridine nucleotide and time dependent and was significantly decreased in the presence of reduced glutathione or ethylxanthate . Dicumerol , an inhibitor of DT-diaphorase, in contrast, had no effect on this binding. When the incubation was carried out in the presence of oxygen, no semiquinone radical was detected; however, superoxide and hydroxyl radicals were readily detected by a spin-trapping technique. Furthermore, little binding of Adriamycin to nuclear DNA was observed under aerobic conditions. These observations suggest that the nuclear activation and covalent binding of Adriamycin to DNA may be important in the biochemical actions of this drug.